Abstract. We present the first results of a large-scale axially-symmetric deformed QRPA calculation of the E1-strength function based on a finite-range Gogny force. The newly determined E1-strength is compared with experimental photoabsorption data for spherical as well as deformed nuclei.
The dipole excitations of nuclei play an important role in nuclear astrophysics processes in connection with the photoabsorption and the radiative neutron capture that take place in stellar environment. Large scale calculations of E1-strength functions are usually performed using phenomenological Lorentzian models. To improve the reliability of the E1-strength predictions the use of microscopic models is in order. In principle, the more microscopic the underlying theory, the greater the confidence in the extrapolations out towards the experimentally unreachable regions. Microscopic approaches are almost never used for practical applications, because of the numerical difficulty associated with large scale predictions and the fine tuning of the model to reproduce accurately large experimental data set. A prominent exception is represented by Refs. [1, 2] where a complete set of E1-strength functions was derived from microscopic HFB+QRPA calculations. In Refs. [1, 2] zero-range Skyrme forces were used and deformed nuclei were described through a phenomelogical generalization of the approach.
The present project aims at performing axially-symmetric-deformed HFB+QRPA calculations in a fully consistent way using the finite range Gogny force, D1M [3] in the current work. This approach is essential in open-shell nuclei, where pairing correlations play an important role. It has already been applied to study giant resonances in Si and Mg isotopes [4] , dipole excitations in Ne isotopes and N = 16 isotones [5] as well as in the heavy deformed 238 U [6] . This procedure has now been more largely applied to nuclei for which experimental photoabsorption data exist.
The QRPA provides an accurate description of the giant dipole resonance (GDR) centroid and the fraction of the Energy-Weighted Sum Rule exhausted by the E1 mode. However, it is necessary to go beyond this approximation scheme in order to take into account complex configurations as well as coupling with phonons. The GDR is known experimentally to have a large energy width and therefore a finite lifetime. Different microscopic theories exist. For the sake of simplicity and applicability to large scale calculations, we restrict ourselves to a semi-empirical broadening of the GDR. Such a broadening is obtained by folding the QRPA strength
The Γ width is adjusted on experimental data while the energy shift is deduced from the following energy-dependent parametrization:
, where ∆ 0 is a constant shift due to the coupling between quasiparticle (qp)-states and phonons and the quantity ∆ 4qp (ω) is taken to be proportional to the number of 4 qp states, which is obviously a function of the excitation energy ω and depends on the nucleus considered, keeping in this way a connection with our microscopical calculations. QRPA photoabsorption cross sections are compared with experimental data [7] in Fig. 1 for a sample of 3 nuclei, namely 76 Ge, 156 Gd and 192 Os. We remind here that the split into two components (one for each value of the projection K of the angular momentum J = 1) of the dipole response in deformed nuclei is naturally taken into account in our approach. A more systematic comparison between our results and experimental data will be provided in a forthcoming paper.
